PURPOSE
The purpose of this project was to analyze and measure the value of services provided to a corporation by inhouse occupational health services and the activities of an expert occupational and environmental health nurse in related roles of safety, environmental compliance, security/fire protection, attendance management, and health promotion. Cost effectiveness analysis, a tool to determine how effectively resources are used, was selected to demon strate the program's services in relation to its cost s, and to compare its costs with alternative approaches and its outcomes with benchmarks (AAOHN, 1996) . Benchmarking is a business tool used to evaluate work practice s against best practice and is useful in cost effective analysis (Kalina, 1997) . Benchmarking surveys and other baseline information sources allow comparison of program components to measure their effectiveness (DiBenedetto, 1999a) .
A comprehensive and detailed report was provided to the organization's executive management. The management report described the cost and effectiveness of current activities and provided data for future strategic planning. In addition, the results of the analysis were used to design ongoing monthly reports to management that translate clinical occupational health services into monetary values.
WORK SETTING AND ROLES
The safety, health, and environmental (SHE ) department described in this project is located in a midwestern manufacturing company (standard individual c1assifica- 
Roles and Activities
Safety • Lead safety program, monitoring regulatory activity, and best practices in loss prevention. • Draft safety policies and procedures and make recommendations to management. • Conduct audits, analyze hazards, and assist in determining corrective actions. • Approve new equipment and materials, manage material safety data sheets. • Develop, provide, or coordinate safety training. • Monitor incident investigations and follow up, collect and analyze data, and provide reports to management. • Manage industrial truck licensing, prescription eyewear, and industrial safety shoe programs.
Occupational health
• Assess and treat occupational illnesses and injuries. • Manage workers' compensation claims.
• Develop policies and procedures for occupational health and medical/health surveillance services. • Select, train, and supervise designated first aid providers. • Obtain health history and physical assessments for new employees, industrial truck licensure, and Department of Transportation licensure. • Provide medical/health surveillance, immunizations, and substance abuse testing. • Contract and communicate with occupational medicine providers.
Attendance management
• Administer short term disability (STD) and family medical leave act (FMLA) programs. • Monitor and transcribe the employee call in line.
• Maintain ongoing communication with disabled workers and conduct return to work assessments. 
Health promotion

Non-specific business activities
• Attend training sessions or meetings related to other aspects of the business (e.g., "lean manufacturing," strategic planning). • Preceptor activities for student. • Copy and distribute materials. • General office management (e.g., file organization or electronic mail management).
Community service
• Coordinate onsite blood drive for American Red Cross. • Member of university community advisory boards, United Way agency board, and nursing organization board. tion [SIC] code 3089) with approximately 430 employees. The company is a wholly owned subsidiary of a global manufacturer with more than 20,000 employees. The work force consists of approximately 130 exempt and nonexempt employees, mostly working in office settings, and approximately 300 factory workers, represented by a labor union. Normal operating hours are 24 hours per day, 5 to 6 days per week.
The SHE manager leads the department and is an occupational and environmental health nurse who functions at the expert level as defined by AAOHN competencies and performance criteria (White, 1999) . A SHE assistant provides support in all of the manager's roles, and is an experienced claims manager currently enrolled in an educational program leading to an undergraduate degree in health care administration. During the initial project planning, the roles and functions of the SHE manager and assistant were defined based on current job descriptions and an analysis of the activities of the department. These roles are safety, occupational health, attendance management, health promotion, environmental, security/fire protection, nonspecific business activities, and community service. Activities included in each role are described on the previous page in Table I .
An experienced contract occupational health nurse provides additional support for the occupational health, attendance management, and health promotion roles. This nurse provides services equal to half of a full time equivalent (FTE) position. Medical support is provided by a contract physician who sees employees both onsite and in a local office on an "as needed" basis. Because of the three shift schedule, selected employees serve as first aid providers when the nurses are not present. DECEMBER 2001, VOL. 49, NO. 12 
METHODS
It became apparent during the project planning stage that a method of determining time commitments to each of the identified roles was needed to allocate costs. To accomplish this objective, the SHE manager and assistant maintained time logs for a period of 4 months. The percentage of time spent in each role by the contract nurse was estimated (see Figure 1 ). The actual hours spent on activities within each role by each individual could then be multiplied by the individual's hourly wage (including benefits), with the results totaled to determine the cost of providing services for each role.
However, it cannot be assumed the time allocated to each of these roles is consistent over time. Variations from the measured period occur, both seasonally and in response to internal and external demands such as implementation of new policies or the promulgation of new regulatory rules or standards. Other methods used were based on a retrospective collection and analysis of available data with metrics to support the value of the services provided and to allow benchmarking both internally and externally (see Table 2 ).
SAFETY ROLE
The company's North American vice president of operations confirmed the value of a safe workplace to the organization at a planning meeting in November 2000 by reporting that safety should not have to be cost justified. The company provides a safe work environment because "it is the right thing to do." The vice president of operations at this facility has published a policy stating in part, "The management team believes that every employee is entitled to a safe, secure, and healthy workplace free of undue hazards and risks." Traditionally, safety programs have been measured retrospectively by trailing indicators measuring past safety efforts and the presence or absence of loss events (Street, 2000) . These include illness and injury rates, workers' compensation or disability costs, and regulatory citations and penalties. While injury frequency rates (number of injuries X 200,000/hours worked) may be variable within a stable system or distorted based on reward systems, they remain the ultimate outcome measure for the safety process and analogous to a business measuring profit (Stricoff, 2000) . Injury rates may also be compared to national statistics for similar types of businesses. Therefore , injury frequency rates for the Occupational Safety and Health Admini stration (OSHA ) recordable and time away from work cases and severity figures based on the number of lost workdays were selected as one safety metric. To increase validity, injury rates for a 5 year period were compared internally and with national data published by the Bureau of Labor Statistics (BLS) for industries in standard industrial classification (SIC) code 308 (National Safety Council, 1996 . The results were displayed graphically (see Figure 2 ) to highlight trends. They indicate that this facility 's average OSHA recordable injury rate was 32% lower than the average for similar industries. The lost time injury rate was 8 I% lower. 550 Street (2000) define s current indicators as those evaluating how well management systems are working now as opposed to the past. Safety audits are a current indicator and were performed annually to assess the following aspects of the safety program: • Organization and leadership. • Programs, policies, and procedures. • Training and communication.
• Physical hazards. • Employee and plant protection.
Audit scores for the most recent 5 year period range from 98.2% to 99% satisfactory. Another current indicator provided in the management report was a list of safety training programs to include by whom and how frequently each was provided, the class time for each , and the regulatory body mandating each training topic.
Leading indicators measure proactive efforts and reveal weaknesses in operations or behaviors (Street, 2000) . One prospective indicator available to measure the effectiveness of the safety program was an employee perception survey conducted from 1998 to 1999 by an external organization. Employees rated multiple aspects of the work environment for both perceived importance and satisfaction. Using a rating scale of I (low) to 5 (high), they rated "safe working conditions" as 4 in both importance and satisfaction. 
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OCCUPATIONAL HEALTH ROLE Clinical Services
Prior to this project, the occupational health service maintained records of the number and types of services provided. However these services were often grouped together and were not readily comparable to external provider costs for demonstrating value. For example, a physical examination might also include a drug screen, breathalyzer, pulmonary function test, audiogram, and tetanus booster. To demonstrate cost benefit, various sources of internal data were analyzed for a 12 month period. Local vendors were surveyed to determine an average direct cost for each internal clinical service, if delivered by external providers.
Using a case example from the AAOHN Success Tools (AAOHN, 1998), a spreadsheet was developed to describe the value of occupational health services, translating the number of services within each category by month into dollars. This spreadsheet was adapted (see Figure 3 ) to replace the current monthly occupational health services report. Additional indirect costs to consider when comparing services include any increase in production downtime or mileage reimbursement expenses incurred if services were provided offsite.
A more detailed analysis was conducted for the internal hearing conservation program. Costs assessed included the time allocated to provide this service by each individual multiplied by wages and benefits, plus the cost of supplies and equipment, maintenance, training, and certification. The resulting analysis showed a direct cost benefit of more than $1, I00 annually.
Workers' Compensation Experience
The costs and cost effectiveness of workers' compensation case management were presented in several different ways to facilitate benchmarking. A 5 year average of annual costs, numbers of claims, and cost per claim was developed and displayed graphically (see Figure 4 ). The 5 DECEMBER 2001, VOL. 49, NO. 12 year average is used to allocate premiums by the insurance industry as well as the internal risk manager for this self insured employer. This average also provides a better perspective, because costs often increase as claims mature, or a single costly claim can inflate annual expenditures. The analysis demonstrated an average cost per year of $20, 112 with an average cost per claim of $1,117 and an average annual cost per employee of $47. The cost per employee can be compared with benchmarking data of $190 for best practice employers in 1998 (Goetzel, 2001) .
The value of internal case management was also articulated as the cost of workers' compensation per $100 of payroll, so comparisons could be made both within the corporation and the nation. For this facility, direct workers' compensation costs are $0.22 per $100 of payroll (i.e., medical, indemnity, third party claims administration). Based on the same 5 year average, direct costs for the parent corporation were $1.11 per $100 of payroll. For corporate facilities of like size, the costs were $0.94 per $100 of payroll. Based on data published by the National Academy of Social Insurance (NASI), the national 5 year average workers' compensation costs for the most recently published period (1994 to 1998) are $1.67 per $100 of payroll (Welch, 2000) .
Indirect costs, based on actual corporate experience, are estimated at 1Y2 times the direct costs. These indirect costs include lost productivity, the cost of internally managing claims, and the cost of an internal occupational health department. Comparing the 5 year average of this facility's indirect costs with like size corporate facilities, an annual cost avoidance of $187,125 can be demonstrated.
Another method of assessing cost effectiveness, described in the Success Tools (AAOHN, 1998) , and used in this project, was a sample of five actual cases managed by the occupational and environmental health nurse working with the legal representative and third party administrator and the projected cost savings of each. One example follows. Employee A: Projected savings, $91.323. In 1980, this individual was placed in a job that accommodated limitations following work related back injury. This worker had also been surgically treated for bilateral carpal tunnel syndrome twice. In 1998, the 57 year old employee reported that treating physicians were indicating their willingness to support a claim for total disability. The SHE manager interviewed this employee and found that the worker neither wished to continue working with accommodations nor to file a workers' compensation claim. Because of the multiple physical complaints and the retirement of a spouse, the employee's goal was to apply for social security disability insurance. The perceived barrier to this course of action was the cost of health insurance for an undetermined period of time while the claim was processed. The company was able to negotiate an agreement with this employee consisting of continuation of company health insurance for 6 months (normally 3 months) and provision of the services of a social security disability consultant. The total cost was $2,911. This employee might have been awarded lifetime workers' compensation disability and medical benefits. However, projected savings are based on 5 years of future benefits at $94,234.
ATTENDANCE MANAGEMENT
Historical Perspective
Lost productivity due to absenteeism is a serious burden in a manufacturing environment that can have a significant impact on the bottom line. Unscheduled absence reduces productivity, profits, organizational competitiveness, and employee satisfaction (WatsonWy-attWorldwide, 2000) . When production units are based on team performance, the impact of a worker's absence on output is even greater (Berger, 2001) . This corporation has had a "no fault" attendance policy based on a point system for union employees since 1986. A generous preexisting benefit package was enhanced by passage of the Family Medical Leave Act (FMLA) in 1993, authorizing employees an additional 12 weeks of absence for serious health conditions. Another factor affecting productivity was the 1999 collective bargaining agreement, which limited the number of temporary workers that could be used to replace absent employees. These factors led to a revision of the attendance policy in June 2000.
The revised policy allows a worker to accumulate 7 full days of unscheduled absence per year, with termination occurring after the eighth absence. An unscheduled absence does not include family medical leave, union leave, personal leave, military leave, bereavement, jury duty, or scheduled vacation.
Cost Effectiveness Measures
Two thirds of surveyed employers do not know their absence rate (WatsonWyattWorldwide, 2000) . This employer had I year of readily retrievable data for the union work force but no measures for the nonunion employees. Several absenteeism measures are available for collection of these data. ...
• •
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Jul- connection between the program and its outcome s (Conrad, 1995) . In this case, time lost (in hours) as a percentage of scheduled work hours was used to reflect lost productivity. Absences were divided into three categories : • Vacation and personal leave. • Family medical leave and medical leave (disability of 3 or more days due to nonoccupational illness or any disability due to nonoccupational injury).
• Incidental absence. The revised attendance policy was expected to result in an increase in absences designated as family medical leave. The data as shown in Figure 5 proved this did not occur, although it is apparent there are seasonal variations in absence rates. Additional data, collected during a longer time period, provides a more meaningful comparison.
The FMLA "chronic serious health condition " classification authorizes intermittent absences which may be as brief as the shortest time period used by the employer's payroll system, in this case 6 minutes. regardless of whether medical treatment is sought or provided. This can be difficult for employers to manage as noted in the following example.
Employee B. In April 1997, this employee requested intermittent family medical leave for a "chronic serious health condition" as certified by a health care provider. For the next 44 months, this employee consistently used 62 days of family medical leave intermittently in each 12 month period. In addition , Employee B was absent for another 155 workdays during this period. resulting in a total absence rate of 39%.
During the first 6 months after implementation of the new attendance policy, employees submitted 18 FMLA requests with health care provider certifications for "chronic serious health conditions." The FMLA regulations prohibit employers from requesting additional infor-554 mation from an employee's health care provider when a complete. signed certification is submitted. However, they do permit a health care provider representing the employer to contact the employee's health care provider, with the employee's permission, for purposes of clarification and authenticity of the medical certification. After obtaining signed consent from the employees, the SHE manager contacted the employee's health care provider for clarification of vague or uncertain certifications. The treating health care provider reclassified 13 certifications based on a clearer understanding of the FMLA definitions, and second opinions were obtained in two cases. resulting in reclassification of the health condition. Three of the "chronic condition" FMLA requests were approved.
Onsite health professional s who understand the FMLA regulations are a valuable resource to employers. They understand work activities and the interactions between the FMLA. the Americans with Disabilities Act (ADA), and state workers' compensations and civil rights laws. They can answer employee questions related to the regulations-an FMLA employer obligation. They can also review certifications, maintaining confidentiality of personal health information, and clarify incomplete or unclear information.
Short Term Disability Costs
The direct and administrative costs of nonoccupational disability are readily available for the union work force.
For fiscal year 2000, these costs were $0.65 per $100 of payroll. During fiscal year 200 I, short term disability costs increased to $1.00 per $100 of payroll. Despite differences in benefit plans, these costs were compared to the parent corporation by converting actual costs to a monthly cost per $10 of benefits provided. This facility experienced an average cost for the 2 years of $0.96 per $10 of benefits as compared with $0.60 per $10 of benefits for the parent corporation. This information was expressed as an "opportunity cost" to encourage management at this site to provide transitional restricted work for nonoccupational disability. This would reduce disability costs and provide an opportunity for the SHE department to demonstrate even greater cost effectiveness.
In "Staying @ Work" (WatsonWyattWorldwide, 2000) , it is noted that many employers fail to account for the value the output absent employees would have produced if they remained on the job. This value is estimated at 150% of the employee's daily compensation based on the conservative assumption that, for an organization to be profitable, employees must contribute their compensation plus profit to the business. Lost productivity should be added to the actual disability benefits absent employees receive. The WatsonWyatt survey also found a strong correlation between employers who assign an internal manager responsibility for absence and disability management and reduced absence rates.
HEALTH PROMOTION ROLE
Quantifying the cost of poor health habits and the cost effectiveness of health promotion activities has long challenged occupational health nurses and researchers from related domains. A review of current literature was chosen as the metric to support the cost effectiveness of the health promotion role. Since 1985, this corporation and facility have been participating in a research study in collaboration with the University of Michigan, which focuses on the relationship between employees' health care costs and lifestyle choices (Yen, 1994) . The study found that a small segment of the employees, whose lifestyles include several risk factors, account for the highest health care costs. The data confirm health care cost savings when risk is lowered. Furthermore, the study provides strong evidence that identifying high risk employees and offering risk reduction health promotion programs is cost effective.
The value of offering health promotion activities has been articulated in several recent studies. Serxner (200 I) found a decrease in short term disability absence and cost in the presence of a comprehensive worksite health promotion program. At a large telecommunication company, they measured a 20% reduction in employee short term disability absence representing a potential cost savings in excess of $1,371,600 over a 2 year period in the group participating in the comprehensive worksite health promotion program. Burton (1999) quantified the loss of productivity in addition to measures of absenteeism and disability in employees with high risk factors and disease states. Higher absenteeism rates are associated with employees who have high health risks and who do not participate in health promotion activities (Aldana, 2001) . Employees who have modifiable health risk behaviors have significantly higher health cost expenditures than employees at lower risk (Goetzel, 1998) . Furthermore, direct and indirect costs increase with employees who have a high body mass index (BMI) (Burton, 1998) . These studies further demonstrate the cost benefits of health promotion. DECEMBER 2001, VOL. 49, NO. 12 
ENVIRONMENTAL COMPLIANCE ROLE
One of the published core values of this corporation is "Protect the environment." The activities within this role are mandated by law and regulation as well as by corporate values and customer expectations. Cost avoidance is especially important to consider in the environmental role. Failure to comply with environmental regulations can have severe business implications including fines and criminal penalties, remediation costs for environmental releases, and negative public relations. Cost effectiveness is demonstrated by comparing the actual costs of providing these services based on time log and hourly wage calculations with the average cost of environmental consultants ($125 to $150 per hour) or the average entry level wages and benefits of an environmental engineer ($60,700 per year) in this community.
SECURITY AND FIRE PREVENTION ROLE
The safety of employees and protection of property and operations is a high priority requiring planning and preparedness. Fire suppression equipment must be inspected and maintained. Personnel must be trained to respond quickly and appropriately in emergency situations. Although these activities are primarily targeted at cost avoidance through loss prevention and life safety, actual cost savings may be realized through a corporate "risk prioritization" system.
Fire protection engineers representing the property insurer visit each site and evaluate fire protection systems. Recommendations for improved protection are made when indicated. The internal risk manager prioritizes these recommendations based on the cost of implementing the recommendation, the expected loss severity, and the probability that the loss will occur, assigning a numerical score. Allocation of 50% of the corporation's property insurance premiums is distributed among facilities of like size based on this score. This provides a tangible value for activities in the fire prevention role.
SUMMARY
According to DiBenedetto, "Occupational health nurses enhance and maximize the health, safety, and productivity of the domestic and global work force"(l999b). This project clearly defined the multiple roles and activities provided by an occupational and environmental health nurse and assistant, supported by a part time contract occupational health nurse. A well defined estimate of the personnel costs for each of these roles is helpful both in demonstrating current value and in future strategic planning for this department. The model highlighted both successes and a business cost savings opportunity for integrated disability management.
The AAOHN's Success Tools (1998) were invaluable in launching the development of this cost effectiveness model. The three methods were selected from several tools of varying complexities offered. Collecting available data to develop these metrics required internal consultation with finance, human resources, and risk management, as well as communication with external health, safety, and environmental providers in the community. Benchmarks,
IN SUMMARY
Demonstrating the Cost Effectiveness of an Expert Occupational and Environmental
Health Nurse: Application of AAOHN's Success Tools. Morris, J.A., & Smith, P.S. surveys, and performance indicators can be found readily in the literature and online. The primary motivation for occupational and environmental health nurses to develop cost effectiveness analyses is to demonstrate the value and worth of their programs and services. However, it can be equally important to identify which services are not cost effective so knowledge and skills may be used in ways that continue to provide value to employers (AAOHN, 1996) . As evidence based health care challenges the occupational health community to demonstrate business rationale and financial return on investment, occupational and environmental health nurses must meet that challenge if they are to define their preferred future (DiBenedetto, 2000).
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Cost effectiveness analysis and benchmarking are tools to demonstrate the value of occupational health services in relation to their costs, comparing costs with alternative approaches and outcomes with benchmarks. The AAOHN's Success Tools provide several methods of demonstrating the business value of occupational health services.
Occupational and environmental health nurses who function in multiple roles may need to clearly define these roles and use appropriate benchmarks and performance indicators to measure the cost effectiveness of the activities within each role.
Analyzing program costs provides a powerful tool for strategic planning. It often demonstrates the business relevance and importance of occupational health services, but may identify business opportunities or highlight services that are not currently cost effective. This allows the occupational and environmental health nurse an opportunity to develop plans and provide options for more effective services that contribute to the mission of the organization.
